The actions of relaxin family peptides on signal transduction pathways activated by the relaxin family peptide receptor RXFP4.
The relaxin family peptide receptor 4 (RXFP4) is a G protein-coupled receptor (GPCR) expressed in the colorectum with emerging roles in metabolism and appetite regulation. It is activated by its cognate ligand insulin-like peptide 5 (INSL5) that is expressed in enteroendocrine L cells in the gut. Whether other evolutionarily related peptides such as relaxin-2, relaxin-3, or INSL3 activate RXFP4 signal transduction mechanisms with a pattern similar to or distinct from INSL5 is still unclear. In this study, we compare the signaling pathways activated by various relaxin family peptides to INSL5. We found that, like INSL5, relaxin-3 activated ERK1/2, p38MAPK, Akt, and S6RP phosphorylations leading to increased cell proliferation and also caused GRK and β-arrestin-mediated receptor internalization. Interestingly, relaxin-3 was slightly more potent than INSL5 in ERK1/2 and Akt phosphorylations, but both peptides were almost equipotent in adenylyl cyclase inhibition, S6RP phosphorylation, and cell proliferation. In addition, relaxin-3 showed greater efficacy only in Akt phosphorylation but not in the other pathways investigated. In contrast, no signaling activity or receptor internalization mechanisms were observed following relaxin-2 and INSL3. In conclusion, relaxin-3 is a high-efficacy agonist at RXFP4 with a comparable signal transduction profile to INSL5.